Expression of hypoxia-inducible factor-1alpha in esophageal squamous cell carcinoma.
Hypoxia-inducible factor-1 (HIF-1) is a transcription factor that plays an important role in tumor growth and metastasis by regulating energy metabolism and inducing angiogenesis. Elevated levels of HIF-1alpha, a subunit of HIF-1, are noted in various malignant tumors, but it is unclear whether this is so in esophageal carcinoma. The purpose of this study was to evaluate the implications of HIF-1alpha expression in esophageal squamous cell carcinoma. In 215 patients with esophageal carcinoma, we examined immunoreactivity for HIF-1alpha protein, vascular endothelial growth factor (VEGF) protein and p53 protein. In 38 patients, we examined the expression of HIF-1alpha messenger ribonucleic acid (mRNA) (using the semiquantitative reverse transcriptase-polymerase chain reaction [RT-PCR]). A positive HIF-1alpha protein expression was recognized in 95% of the patients, and was strongly apparent within both the nuclei and/or cytoplasm of tumor cells. The proportion of patients in the 'high score' group for HIF-1alpha protein expression increased significantly with increasing VEGF protein expression. Immunoreactivity for HIF-1alpha protein was found to have a significant effect on disease-free survival rate in our univariate analysis, but no effect on overall survival rate. In RT-PCR, HIF-1alpha mRNA scores correlated significantly with scores for HIF-1alpha protein expression, but not with any clinicopathologic factor or either of the survival rates. The detection of HIF-1alpha protein and mRNA would appear to offer limited information as to progression and prognosis in esophageal carcinoma.